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(54) CnOCOB nOJlYMEHMfl rEJlE05PA3HOrO MATEPHAJ1A flJlfl nJlACTMKH MflrKHX TKAHEM 



(57) PeqbepaT: 

Cnoco6 nonyHeHMfl MaTepMana b suae rerifl, 
coflep>Kai4ero 1,0 - 8,0 Mac.% cononnMepa 
aKpM/iaMMAa m MeTnneH-6MC-aKpn/iaMMAa npn 
kix MaccoBOM cooTHOLueHMM 100:0,5-5,0 u 
92,0-99,0 Mac.% h cnaoomenoHHofl BOflbi. 
MMeer pH 6,9 - 8,5, ypoBeHb nepMaHraHaHTHofl 
OKMcnneMocTM He Bbiwe 1,0 mcO/ji m 
6poMnpyeMOCTM He Bbiiue 3,0 iwrBr/ji. fe/ib 
nojiynaioT nyTeM conojiMMepM3am4M 
aKpKnaMkiAa c MeTnn-6wc-aKpwiaMHflOM b 
boahoK cpefle npM pH 9,0 - 9,5 b npucyTCTBUM 



nepoKcviflHoro MHMMnaTopa nojiMMepM3ai4Mn. 
PeaKLjuoHHyK) CMecb MHKy6npyK)T npn t = 20 - 
90 °C b TeneHne 2 - 24 m m 3areM npM t = 100 
- 105°C b TeneHMe MMnrtaHTaTa, coxpaHaeTCH 
roMoreHHan crpyKrypa. 2 a.n.cfc-nbt, 1 m/i. 
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(54) METHOD OF PREPARING GEL-LIKE MATERIAL FOR PLASTICS OF SOFT TISSUES 



(57) Abstract: 

FIELD: medicinal polymers. SUBSTANCE: 
gel-like material containing 1.0- 8.0 wt % 
of acrylamide/methylene-bis-acrylamide 
copolymer (from 100:0.5 to 100:5.0) and 
92.0-99.0 wt % of weakly alkaline water with 
pH 6.9- 8.5, level of permanganate 
oxidability up to 1 mgO/l and level of 
bromination capacity not higher than 3.0 
mgBr/l is prepared by copolymerization of 
acrylamide with methylene-bis-acrylamide in 
aqueous medium at pH 9.0-9.5 in presence of 
peroxide polymerization initiator. Reaction 
mixture is incubated for 2 to 24 hr at 20 to 



90 C and then 2-4 hr at 100-105 C. Upon 
implantation of this material, there is lack 
of marked inflammatory response and, in 
later phases, sclerotic phenomena and 
intergrowth of implant are not observed, 
while homogeneous structure is preserved. 
EFFECT: improved biological compatibility. 3 
cl, 1 dwg 
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M3o6peTeHMe othocmtca k MepwuyiHG m 
npeAHaaHaMeHO Ana ncnonbsoBaHMfl b 
xnpyprnMecKofl npaiawce An* nnacTMKM mawix 
TKaHed. 

B MeAHUUHCKoR npaKTkiKe AaBHO ctomt 
npo6neMa noJiyneHMfl MCKyccTBeHHbix 
MaTepnanoB a^* 3aMemeHMfl mrtkmx TxaHeft npM 
rviacTMKe rpyAHbtx JKene3, MbiweMHOfl tk3hm m 

nOflKO>KHOR KneTMaTKM, flOCTaTOMHO fleiueBbix M 

npocTbix b M3roTOBneHMH ( n o6naAaiomMX 

Heo6XOflMMblMM 0>M3MKO-XMMMHeCKMMM 

(onpeAeneHHaa nnoTHOCTb m xMMMHecKaa 
iiHepTHOCTb, cnoco6HOCTb k ycaAKe wnn 
H'a6yxaHMK) nocne noMemeHMH b opraHM3M) m 
6nonornMecKMMM (6nonorn4ecKan ninepTHOCTb, b 
MacTHOCTM, oTcyTCTBue peaKi^nn OTTOpKeHMfl 

MJ1M MHOM TKaHeBOfl peaKLJMM) CBOMCTBaMM. 

KpoMe Toro, MaTepna/i AOJiweH rnvieTb cfcopMy, 
yAOOHyK) Ann BBeAeHMfl ero B )Kene3MCTyto mjim 

MblUJe^HyiO TKaHb C MMHklMaJlbHblMM TpaBMaiwn 
Ana opraHM3Ma nauweHTa. 

M3BecTeH MaTepnan (naTeHT COIA N 
5,282,857) b bma& BOAHoro rerm, coAepxcamero 
no MeHbiuefi Mepe 70% npon3BOflHbix 
Ljenntojio3bi, Taioix iok MenuiL^ennionosa, 
3TM/iuenniono3a ( rMAPOKCM3TMJiijejiriiojio3a m 
Apyrux npon3BOAHbix, KOTopwH npeAnaraeTca 
Ana npoTe3wpoBaHHfl MarKMX TKaHeti rpyAM nnn 

flUHHUKOB. 

OAHara oonbiLioe kojim46CTbo (He MeHee 
70%) cnHTeTMMecKoro MaTepwana b rene He 
no3Bonfler npMMeHATb ero b oonbiunx ooteMax 
(oojibiue 5-10 mti), TaK kbk no AaHHbiM 
Mockobckom MeAMUHHCKOf^ aKaAeMHH mm. 
M.M.CeMeHOBa (Aanee MMA) nonnMepHbie 
MaTepnanu Ha ocHOBe qenji(ono3bi Bbi3biBaiOT 
BocnafiMTe/ibHyio CKnepoTM^ecKyK) peaio^Mio (cm. 
3aicnK)HeHne N 1 MMA). 

M3BecTHO npuMeHeHne 3%-Horo 
nonaKpvtnaMMAHoro rena (aBTopcKoe 
CBMAeTenbCTBO CCCP N 1697756) aha 
BOcnojiHeHMs o6-beMa tojiocobom cbaskm. 

OAHaKO ocymecTBMTb TaKoe npuMeHeHne 

HeB03M0)KH0, nOCKOJlblCy He M3BeCTeH COCTaB 

no/iMMepa m cnoco6 nonyneHMfl rerm. B Towe 
BpeMw n3BecTHO, 4to 6MonorwMecicafl 
a«TMBHOCTb m cooTBeTCTBeHHO 6"nonornHecKafl 
HHepTHocTb nonMaKpwnaMHAHoro re/ifl upnmoM 
m nonHOCTbio 3aBMCflT ot cocTaBa o6pa3yioi4nx 
ero MOHOMepoB m cnoco6a ero nojiyMeHMfl. 

OcHOBHayi 3aAaMa, Ha peweHMe kotodom 
HanpaBJieHo npeAnaraeMoe n3o6peTeHne, 
3aicnioMaeTCfl b co3AaHHM MaTepnana b bha© 
rena, BwnoriHeHHoro Ha ocHOBe cononnMepa 
aKpujiaMMAa m npnroAHoro no cbomm 

6MOrtOrVIMeCKHM H (fcMSMKO-XMMMHeCKMM 

CBOMCTBaM ATlfl MCnOJ1b30BaHMfl B KaM6CTB6 

TaKOBoro aha nnacTMKVi m^dcmx TKaHefi. 

nocTaaneHHafl 3aAaMa peiuaeTCfl TeM, mto 
npeAnaraeTCfl MaTepaan b bmao renn An« 
nnacTMKn MflrKHX TKaHeR, coAep)Kai4MM 
nonnaKpMJiaMMA m >KMAKy»o cpeAy. KOTopbiR, 
cornacHo M3o6peTeHMio, coAepxaiT b KanecrBe 
no/inaKpunaMHAa cononnMep anpunaMMAa m 
MeTHJieH-6nc-aKpnnaMMAa b MaccoBOM 
cooTHOUjeHHM 100:0,5- 5,0, b Ka^ecTBe jkmakom 
cpeAbi - cna6o mejiOMHyio BOAy, npn 
cneAywiMeM cooTHOiueHMM KOMnoHeHTOB, 
Mac.%: 

nonnaKpunaMMAa - 1 ,0-8,0 

BoAbi - 92,0-99,0, 

n HMeeT pH 6,9-8,5, ypoaeHb 
nepMaHraHaTHOM OKHcnaeMocTM He Bbiiue 1,0 
MrO/n, h ypoBeHb 6poMMpyeMOCTM He Bbiiue 3,0 
MrBr/n. 
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flna nnacTMKM noAKOKHOM KnerwaTKM 
rejieo6pasHbiM MaTepna/i coAep>KWT 
npeAnoMTmejibHO cneAywiMee cooTHOiueHne 
KOMnoHeHTOB b Mac.%: 

no/iviaKpunaMMA - 1 ,5-2,5 

Boflbi - 97,5-98,5 

flnfl nnacTMKM MbimeHHOM m >Kene3MCTOM 
TKaHM MaTepua^ coAepxwT npeAnoMTMTenbHO 
cneAyioiMee cooTHoiueHHe KOMnoHeHTOB b 
Mac.%: 

no/inaKpuJiaMHA - 4,0-8,0 

BOAbi - 92,0-96,0 

nccraBneHHafl 3aAana peiuaeTCfl TatoKe TeM, 
mto npeAno)KeH cnoco6 nonyHeHMn MaTepnajia 
Ans nnacTMKM Mflncnx TicaHeM b bmao 
BOAocoAep>KaiJ4ero nojinaKpiuiaMMAHoro renfl, b 
kotodom, cornacHo MsoCpeTeH w to , npoBOAflT 
conojiMMepusai^MK) aKpunaMHAa c 

MeTMneH-6nc-aKpMJiaMMAOM b boahom cpeAe 
npw pH 9,0-9,5 b npucyTCTBMH nepoKCMAHoro 
MHML^naTopa noJiMMepn3ai4HM p npn stom 
peaiqwoHHyto CMecb MHKy6iipyK)T npw t = 
20-90 °C b TeneHne 2-24 nacoB m 3aTeM npn t 
= 100-105°C b TeneHMe 2-4 nacos. 

B KawecTBe MHMUHaTopa no/inMepn3amin 
6epyr nepcyjib4)aT aMMOHun b Konn^ecTBe 
0 ( 0006-0 ( 03 Mac.%, mjim nepeKMCb BOAopoAa b 
KOJiMMecTBe 0,1-0,3 Mac.%, m/im o6a KOMnoHeHTa 

B HtOOOM COOTHOUJeHMM B KOJlUMeCTBe, He 

npeBbiwajoLneM yKa3aHHbie. 

Ann o6ecneMeHMfl pH peaKi^MOHHoR CMecu b 
Ka^ecTBe boaw ncnonb3yioT bo Ay, 
o6pa6oTaHHyio mstoaom 3JieiapojiM3a. 

CylMHocTb M3o6peTeHM« no?icH«eTCfl 
rpacJ)kwecKMMH MaTepnanaMM (cm. HepTe^), Ha 
KOTopwx npeACTaBneH HK-cneiap 

(nHc|)paKpacHbjfl cneiap) npeAnaraeMoro 
reneBoro MaTepMana, BbinoxiHeHHbiR b o6;iacTM 
4000-200 cm" 1 . 

CyiAHOCTb M3o6peTeHMfl saKntonaeTcn b tom, 
hto, Bo-nepBbix, 3KcnepnMeHT3JibHbiM nyreM 
noAo6paHbi o6pa3y tongue nonkiMep KOMnoHeHTbi 

M MX KOJlMMeCTBeHHOe COOTHOliJeHMe; )KMAKafl 

cpeAa m KO/iMHecTBeHHoe cooTHOiueHMe 
no/iMMepa c >kmako« cpeAoR, ooecnenMBaioi^ee 

Heo6xOAMMyK) nnOTHOCTb M KOHCMCTeHI^MIO 

MaiepMana; BO-BTopbix, noAoopaHbi ycnoBMJi 
no/iyMeHMfl rexieBoro MaTepMajia, KOTopbifl no 

CBOMM 0>M3MKO-XMMMHeCKMM M GMOJlOrMHeCKMM 

cBOMCTBaM npMroAeH Ana ocy^ecTB/ieHM« 
njiacTMKM MflncMX TKaHeM. 

PeaKuyin conoriMMepM3auMM aKpMfiaMHAa m 
MeTMJieH-6Mc-aKpMjiaMMA3 MSBecTHa (CCCP, A. 
c. N. 1105767). B npoLjecce no/iMMepM3aL\MM 
o6pa3yeTCfl ceTMaibiM noriMMep, CTpyicrypa 

KOTODOrO 33BMCMT OT yCTIOBMM CMHTe3a: 

KonnMecTBeHHoro cooTHOiijeHMW peareHTOB, 
KaMecTBeHHoro cocTaBa MHMi^MaTopoB 
no/iMMepn3ai4MH m TeMnepaTypHoro pexMMa. 

npeAnaraeMbiM cnoco6 3a cneT MHKy6aL|nn 
peaKUMOHHOM cm ecu b ABe ct3amm - CHaMana 
npM 6onee hm3KMX, a saTeM npn 6onee BbicoKkix 
TeMnepaiypax - nosBonseT yMeHbtuMTb 
KonnMecTBO HecBflaaHHbtx aMMHorpynn 
(NH 2 paAMKanoB) b nonnMepe, mto 
noATBepwaeTcn npeACTaaneHHbiM Ha nepTexce 
rpao>MKe. HK-cneicrpoM npeAnaraeMoro 
reneo6pa3Horo MaTepwana (MaTepMan 
coAep>KMT 5% no/iMaKpMnaMMAa, rAe Ha 100 
Mac. nacTePi aKpMJiaMHAa hpmxoamtch 2 Mac. 
MacTM MeTMTteH-6MC-aKpMJiaMMAa, m 95% cna6o 

meriOMHOM BOAbl, MM66T pH 8,0, ypOBOHb 

nepMaHraHaTHOM oKMcnfleMOCTM 0,2 MrO/n, 
ypoBeHb 6poMMpyeMOCTM 0,5 Mr Br/n, m nonyneH 
npM MHKyoai^MM mcxoahom CMecu npM t = 60 °C b 
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T6M6HM6 12 HscoB, a 38T8M npw t = 100°C eme 3 
qaca KaK bmaho ms aToro cnetapa, b HeM 
OTcyTCTByioT nojiocbi 1620 cm* 1 , oTBenaioiMMe 3a 
AecpopiwiaijMOHHbie Kone6aHMfl NH paflMKa/iOB, m 
3200 cm" 1 m 3600 cm" 1 , OTBeMaiou^ne 3a 
Ba/ieHTHbie KOfie6aHkm 3tmx paflMKanoB. 9to 
csnfleTe^bCTByeT o tom, hto b cipyicrype 
nonkiMepa coAepwaHkie cBoGoAHbix 
NH2 paAMKanoB cocTaBrmeT He 6onee 1% ot 
o6mero KonnnecTBa 4>yHKi^noHanbHbix rpynn. 

KpoMe Toro, naTOMopcfcorton/NecKHMM 
HCcneflOBaHHflMM 6buio noica3aHO (cm. 
SaKntoneHne N 2 MMA), mto OAHOCTaAM&Haa 
MHKy6ai^nn peaiqMOHHOM CMecH TonbKO npM t = 
30-90°C mjih TOJibKO npn t =100-105°C 
npuBOAUT k nojiyMeHHio rerifl, HMe»ou4ero 
ypoBeHb nepMaHraHaTHOfl oicucnfleMOc™ ot 2,0 
AO 5,0 MrO/n n ypoBeHb 6poMiipyeMOc™ ot 3,0 
AO 5,0 MrBr/n. ripn BBeAeHUM TaKoro rena 
icpwcaM Ha6iiiOAaxivi Bocna/WTeribHyK) peaicmiio 
n cKnepo3kipoBaHne TKaHM, a TaioKe ycKopeHHyio 
pe3op6i|Mio renfl. 

npeAnaraeMbiW cnocoo" no3Bon«eT TaioKe 
ncKntOHMTb CTaAnio OTMUBKM nonyMeHHoro 
MaTepnana ot TOKCMMHbix wcxoAHbix 
MOHOMepoB, nocKoribKy KOHLjeHTpaLjMfl 
ncxoAHbix KOMnoHeHTOB m ycnoBUfl npoBeAeHMfl 
nonnMepusai^MM no3BOJiHK)T nonysHTb renb, He 
coflepxamuM HenpopeampoBaBUJux 
MOHOMepoB, mto noATBep>KAaeTCfl 
peaynbTaTaMM McnbrraHMM KOHeMHoro npoflyiaa. 

H3Be<rreH nonnaKpunaMMAHbi^ renb 
(MeJKAyHapoflHafl 3a$iBKa WO 81/01290) Ana 
W3roTOBJieHMfl xpycTannKa rna3a, coAepjKaiunK 
11,0 Mac.% conojiMMepa aKpwnaMWAa m 
MeTnneH-6nc-aKpwnaMHAa, B3HTbtx b MaccoBOM 
cooTHOiueHUM 100:2,26, n 89 Mac.% 
4)M3nonorMHecKoro pacrBOpa. 

CnocoG nonyneHHH TaKoro rena 
(Me^KAynapoAHafl 3a«BKa WO 81/01290) coctomt 

B TOM, MTO npOBOA^T nOJlMMepH3aL^MIO 

pacTBopeHHbix b cf)M3MonorviMecKOM pacTBope 
aKpunaMMfla w Me™neH-6ncaKpnnaMHAa b 
npMCyTCTBUM HHMI^MaTOpOB nonMMepvi3a4Mn, 
OAHMM M3 KOTOpblX HBJlReTCfl 

TeTpaMeTunaTMJieHAMaMMH, c nocneAyioiuefi 
OTMbiBKOM KOHeMHoro npoflyKTa OT 
HenpopearMpOBaBiiJMX mohomgpob. 
DojiMMepM3amiK> npon3BOAflT b oAHy craAMto. 

nonyMeHHbi^ tskmm cnocoooM renb He 
npnroAeH Ana ncnonb30BaHHfl ero b KanecTBe 
MaTepnana Ann nnacTwoi w^rxvix TKaHefl, 
nocKO/ibKy b cneACTBMe oAHOCTaAMflHoro 
npoijecca nonnMepn3aLjnn coAepxHT 
CBOOOAHbie He cBwsaHHwe NH2 paAMKanbi, ot 
KOTopbix 3aBMCHT ero 6H0J10rMMeCK£W 

aKTMBHOCTb M KOnHH6CTBO KOTOpblX 3aBMCHT OT 

cocTaBa peareHTOB m TeMnepaTypHoro pe>KHMa 
npoL^ecca nonnMepw3aLinn. 

KpoMe Toro, ncnonb30BaHne b KanecTBe 
MHMMHaTopa nojiMMepn3aunw 
TeTpa MeT kin e h Afia mm h a TaioKe oTpmjaTenbHO 
cKa3biBaeTCfl Ha Ka^ecTse rena ksk MaTepwana 
Anfl ruiacTMKH TKaHefi BcneACTBVie Toro, mto b 
CTpyioype Moneicynbi nonnMepa ocTaKrrcfl 
BtcnioHeHHbiMn NH3 rpynnw, KOTopwe Taicxe 
OTpnuaTeribHO BnnnioT Ha TKaHeByio peaiaiwo 

OpraHM3Ma, Bbl3blBafl Cf)M6p03 TKaHM (CM. 

3aicnK»M. MMA). 

flnn nonyHeHUfl npeAnaraeMoro re/ifl 6epyT: 
- Akphjismma: C3H5NO, moji. Macca 71.08, 

Ce/ibi^ KpMCTanjiMHecKvifl noponjbK 6es sanaxa; 

TeMnepaTypa nnaBXieHMfl 84,5°C; hpoh3boactbo 

cfupMbi Sigma (CLUA), npuroAHbi^ Ann 



6noMeAMUMHCKMX qexieR; 

- MeTwieH-o'wc-aKpMJiaMWA* C7H 10 N2O2, 
moji. Macca 154,16, 6eribi« KpucTaruiMMecioiR 
nopoiiJOK oes 3anaxa; TeMnepaTypa nnaB/ieHMfl 

5 185°C; npon3BOACTBO c})npMbi Sigma (CUJA), 
TaioKe npwroAHbifl An« 6vtojiomMecKMX ueneft; 

- nepcyjibcfcaT aMMOHun: (NH 4 ) S 2 O e - 
moji. Macca 228.19; oeojBeTHbie nnocKvie 
KpkiCTannbi; TeMnepaTypa pa3pyujeHMn 120 °C; 
nponsBOACTBO cfwpMbi Sigma (ClUA); . 

10 - nepeKMCb BOAopoAa: H2O2 - moji. Macca 

34.0; oecMBeTHafl xnAKOCTb, nnoTHOcTb npn 
0°C -1,465; t nxiaaneHMfl -0,89 °C; 
npon3BOAPTBO c{)npMbi Sigma (CUJA); 

AKpunaMMA m MeTnneH-6nc-aKpnnaMtiA 
15 6epyT npuroflHbiMn Ann 6nonornHecKnx ijejiefi n 

He Tpe6yK>lHMMM AOnOJlHWTe/lbHOM ohmctkm. 

BoAy OMkiu^aiOT 6MAHCTnnriMpOBaHMeM m 
3aTeM noABepratOT 3neKTponn3y, KaK onucaHo b 
"MeTOAHMecKMX yKa3aHM«x no npuroToaneHMK) 

3/ieiCTpOXMMMMeCKWX aKTMBUpOBaHHblX 

20 pacTBopoB (He^TpanbHbiC* aHariMT), 
Bbipa6aTbiBaeMbix b ycTaHOBKe CT3J1-4M-60-01 , 
Ann Ljenefi npeACTepnnn3ai^MOHHoft ohmctkm m 
crepunMsai^MM", M., 1993 r. 

Te/ib nonyMaioT cneAytoiUMM o6pasoM. 
flnfl npuroTOBJieHMfl peaKUMOHHofl CMecu 
25 6epyT 6iiAHCTMnnvipoBaHHyio BOAy, 
noAsepmyTyio 3neKTponn3y npn Hanpfl)KeHHM 
220B m curie TOKa 6A m HMetomyK) pH nocne 

OSpaOOTKM 3JieKTponM30M 9,0-9,5. TOTOBflT 

BOAHbit^ pacTBop aKpunaMMAa n 
MeTMJieH-6nc-aKpnnaMHAa, B3«Tbix b MaccoBOM 
30 cooTHOiueHMM Apyr c ApyroM 100: 0,5-5,0, npn 

3TOM 06lAafl MaCCa MCXOAHblX MOHOMepoB B 

pacTBope cocTaBJiaeT 1,0-8,0%. Bapbupyn 

KOJIMMeCTBO MCXOAHblX MOHOMeDOB B CMeCH, 

nonyMaioT rem pa3nnMHoR nnoTHocTM n 

35 3/iacTMMHOCTM. B nonyMeHHbiCl pacTBop bboaat 
HHMi^naTopbi nonnMepn3aL;nM nepeKMCb 
BOAopoAa b KO/innecTBe 0,1-0,3 wac.% wnn 
nepcyribc})aT aMMOHMfl b KonMHecTBe 
0,0006-0,03 Mac.% win mx cMecb b jikddom 
cooTHOiueHUM b KOfiMMecTBe, He npesbiiuaioi^eM 

40 cyMMy nx MaKCMManbHbix 3HaneHM^. ToTOByio 
peaiquoHHyto CMecb c})nnbTpyK)T nepe3 
oaKTepni^wAHbie no/iUMepHbie 4>wnbTpbi MapKM 
F8273 c pa3MepoM nop 0,45mm CA/CN, 
npon3BOAMTerib Sigma (CUJA) ki b TOKe a30Ta 
paannBaiOT no CTeicnnHHbiM c})naKOHaM b 

45 Heo6xoAMMOM o6-beMe. cPnaKOHbi repMeTHMHO 
ynaKOBbiBaiOT m noMei^aioT Ha MHKy 6a invito npn t 
= 20-90°C b TeneHne 2-24 nacoB, a 3aTeM 
noBUUJatoT TeMnepaTypy ao 100-105°C C h 
MHKy6npyioT eiue 2-4 naca. 

50 npki Ha/iMMUM b MHKyoaijMOHHOii cpeAe 
nepeKMCM BOAopoAa nocneAHflfl npeBpamaeTcn 

B BOAy H 030H, KOTOpblfl CTepkU1M3yeT KOHeHHblft 

npOAyxT. OAHara A^fl HafleKHOCTn nonyMeHHbiH 
renb CTepnriH3yiOT aBTOKnaBupoBaHMeM (t = 
120 °c, p = 1,2 aTM) b TeneHne 30 MUHyr. 

55 Bujim npoBepeHbi cneflyjou^ne 

xapaKTepMCTHKM nonyMeHHoro MaTepna/ia: 
noKa3aTenb npenoM/ieHMfl (no MeTOAMKe, 
onucaHHOft b "npaKTHKyMe no 4)M3MHecK0« 
xmmmm", M., 1974 r., crp.86-97); 

pH, ypoBeHb nepMSHraHaTHOM OKucxnqeMocrrn 

60 - no MeTOAHKaM, npnBeA©HHbiM b KHMre 
"MeTOAHMecKne yKa3aHMfl no 
caHHTapHO-mrvteHMMecKO^ oi^eHKe pe3MHOBbix n 
naTeKCHbix n3Ae/inCl MeAMi^nHCKoro 
Ha3HaHeHW* M , M., 1988 r., c 18, 19; 

ypoBeHb 6poMnpyeMocTM - no MeTOAMKe, 
onwcaHHofl B "CoopHMxe pyKOBOAHmwx 



MeTOAMMecKnx MaTepnanoB no 

TOKCuKonorn^ecKMM nccneAOBaHMflM 
noJiHWtepHbix MaiepnanoB m nawennW Ha mx 
ocHOBe MeflkmnHCKoro Ha3HaMeHMfl", M. M3 
CCCP, 1987 r. ( crp. 27-29; 

CoAepwaHHe MOHOMepoB aKpunaMMfla m 
m 8Tnn e H-Gnc-a Kpuna m MAa - no MeTOAHKe, 
npuBefleHHoR b "CoopHMKe pyKOBOA^LUMX 
MeTOAHMecKMX MaTepnanoB no 

TOKCMKOJIOrMHeCKMM MCCJieAOBaHMflM 

noJiwwepHbix MaTepnanoB m ugAenuR Ha mx 
ocHoee MeAkm^iHCKoro Ha3HaHeHMn M , M. M3 
CCCP, 1987 r.,c. 18-25. 

nonyMeHHbiW MaTepusm MMeeT cnepy\oiuyie 

4)M3MKO-XMMMMeCKMe xapaicrepMCTMKM: 
BH8LUHMV1 bma - EeCtJBeTHblM renb 
llOKa3aTenb npenoMneHMn - 1,328-1,360 
nnoTHOCTb - 0,9 - 1 ,2 t/cm 3 
pH - 6,9-8,5 

CoAepxoHue MOHOMepoB aKpMJiaHMAa - 

OTCyTCTByiOT 

CoflepmaHMe MOHOMepoB 
MeTnneH-6nc-aKpnnaMMfla - OTcyTCTBytoT 

ypoBeHb nepwiaHraHaTHOM oKMcnneMOCTM - 
0,2 -1,0 MrO/Ji 

ypoBeHb 6poMnpyeMOCTM - He Bbiiue 3,0 
MrBr/n 

Bbi/iH npOBefleHbi caHMTapHO-xuMMHecKne 
ncnbiTaHun npeAnaraeiworo MaTepna/ia b 
HayHHO-MccneflOBaTe/ibCKOM HHCTMTyTe 
Pe3MHo-naTeKCHbix msacjimH (HklklP), 
TOKCuKonornHecKMG h naTOMopcfconorvNecKvie 
nccneAOBaHMfl b Mockobcko8 MeA. aKaAeMMH 
mm. H.M.CeMeHOBa n bo BcepoccM&CKOM 
Hay4Ho-vtccneAOBaTenbCKOM MHcrwTyTe 
McnbiTaHMft MeA- tgxhmkh (BhMHHMT) no 
nporpaMMe, paspaooraHHOM BHUHMMT. 
HcnbiTaHMHMM ycTaHoaneHO, hto npeAnaraeMbifi 
Ann nnacTMKM MnrKMX TKaHefi MaTepnan He 
BbiawBaeT TKaHeBoCi peaia^MM, He Bbt3biBaeT 
ceHcn6M/iM3aL4HM opraHHSMa, He HBnneTcn 
MyTareHHbiM, He Bbi3biBaeT AMCTpocfcMHecKMX m 

HeKpOTMMeCKMX M3MeHGHMM H peKOMeHAOBaH A™ 
3HAOnpOTe3MpOBaHMfl M KOHTypHOW nnacTMKM 
(3a<n. N 3, OrneT) 

nojiyneHwe npeAnaraeMoro wiaTepnaxia 
npuBeAeHo b cneAytoiAMx npurwiepax 
KOHKpeTHoro BbinonHeHMJi: 

npuwiep 1 

Ann nojiyneHMfl renn epariM 400 Mn 

6M AMCT 14J1J1 M pO B3 H HO M BOAbl, o6pa6oTaHHOM* 

aneKTponM30M npM HanpnweHMM 220B m CMJie 
TOKa 6A, iok onMcaHO b "MeTOAMMecKMX 
yKa3aHMflx no npMroTOBJieHMK) 

OneKTpOXMMMHeCKMX aKTMBMpOBaHHblX 

pacTBopoB (HeWTpa/ibHbiW aHa/iMT), 
BbipaoaTbiBaeMbix b yciaHOBKe CT3J1-4M-60-01 , 
Ann neneft npeACTepMJiM3ai^MOHHoW ohmctkm m 
cTepMJiki3aunM", M., 1993 r., m MMeKnueR nocne 
o6paooTKM pH 9,0, m pacTBopnnM B Hefl 20 r 
aKpMJiaMMAa, m 0,1 r MeTMJieH-6MC-aKpmiaMMAa, 
npwroAHbix Ana 6wonorMHecicwx uejiefi. 3aTeM b 

MCXOAHblfl paCTBOp BHOCMJ1M 0,0 4 T 

nepcyjibCfaTa aMMOHMn m 2 mji 30%-hoB 
nepeKMCM BOAopoAa. flojiyHeHHyio cwiecb 
c})mibTpoBanM Mepe3 oaKTepMLjMAHbifl 
nojiMMepHbiM cfM/ibTp MapKM F8273 c pa3MepoM 
nop 0,45 mm CA/CN, npoM3BOAHTenb Sigma 
(CUJA) m b m b TOKe asoTa paanMsanM no 100 mji 
no CTetcnflHHbiM cf)naKOHaM. OnaKOHbi 
repMeTMHHO ynaKOBbiBanM m noMeinariM Ha 
MHKy6auMto Ha BOAflHyio 6aHio npn 1 30 °C b 
TeneHMe 22 MacoB, a 3areM noBbiiuajiM 
TewnepaTypy ao 105°C m MHKy6MpOBa/iM eme 2 
naca. 



nojiyMeHHbiW re/ib cTepMJiM30BajiM 
aBToicnaBMpoBaHMeM (t = 120°C, p = 1,2 aTM. 
) b TeneHne 30 MMHyT. 

nojiyMeHHbiH MaTepMan MMen cneAywiMne 

0M3MKO-XMMMMeCKMe XapaKTepMCTMKM ! 

5 BHeiuHMM bma - BecuBeTHbiM re/ib 

noKa3aTenb npe/iOM/ieHMfi - 1 ,348 
pH-7,2 

flnoTHOCTb - 1.0 r/cM 3 

CoAep)KaHMe MOHOMepoB axpvuiaMtiAa - 

1Q OTCyTCTByiOT 

CoAep>KaHMe MOHOMepoB 
MeTMJieH-6MO-aKpnjiaMMAa - OTcyTCTBytoT 

ypoBeHb nepMaHraHaTHofi OKMcnneMOCTM - 
0,4 MrO/n 

YpoBeHb 6poMMpyeMOCTM - 0,1 MrBr/n. 
15 ClojiyMeHHbia MarepMan 6bin BBeAeH 

OOJlbHOR Jl-KOPI 55 JieT, BMeCTO CMJlMKOHOBOrO 

npoTe3a c{)MpMbi "Dow Corning", KOTopwCl 8 ner 
TOMy HasaA 6bi/i ncnoribsoBaH Ann nepBMMHoK 
rinacTMKM rpyAM n KOTopbiW Bbi3Baji rpy6biR 
0n6pO3 ooeux MonoHHbix xenes. Onepaunn no 

20 BBeAeHMio npeAnaraeMoro MaTepnana b 
KOJiMHecTBe no 200 mji Ha KSOKAyw >Kejie3y 
npoBeAeHa 9.09:1995 r. BojibHaa Ha6jitOAaJiacb 
b nocneonepai^MOHHOM nepMOAe b TeneHkie 8 
Mecni^eB c exceMecflMHbiMM ocMOTpaMK. 
Pei4MAMB ct>M6po3a He ycTaHOsneH. 

25 KocMeTMH ecxM R 3c})4)eKT nai^MeHTKa oi^eHMBaeT 

KaK OHeHb XOpOUJMM. 

ilpMMep 2 

flnfl nonyHeHMfl rejin opajiK 1000 mji 
6MAMCTMJinMpoBaHHO« BOAbi, o6pa6oTaHHoH 
30 3JieKTpo/iM30M (iok onvicaHO b npMMepe 1) M 
HMeiou^eR pH 9,5, m pacTBopflJiM b HeR 16 r 
aKpMJiaMMAa m 0,8 r MeTMJieH-6MC-aKpMJiaMMAa. 

3aTeM B MCXOAHblfl paCTBOp BHOCMJ1M 10 MJI 

30%-hoK nepeKMCM BOAopoAa. noJiyMeHHyto 
cMecb cpMJibTpoBajiM, iok onMcaHO b npMMepe 1 , 
35 mb TOKe a30Ta pa3JiMBanM no 50 mji no 
CTeKJiflHHbiM 4>naKOHaM. cD^aicoHbi repMeTMMHO 
ynaKOBbiBariM m noMemajiM Ha MHKy6ai^MK) npM t 
30 °C b TeneHMe 2 MacoB, a 3aTeM noBbiujajiM 
TeMnepaiypy ao 100°C m MHKy6MpOBajiM eu^e 4 
Maca. 

nojiyMeHHbift renb CTepMJiMSOBariM, KaK 
onncaHO b npMMepe 1 . 

nojiy^eHHbjfl MaTepMaji MMeji cneAy»oiMMe 

4>M3MKO-XMMMH@CKM8 XapaKTepMCTMKM '. 

BHeiuHMM bma - 5ecL4BeTHbiii re/ib 
45 noicaaaTenb npenoMJieHMfl - 1 1 ,334 
pH - 8,3 

nnoTHOCTb - 0.95 t/cm 3 

CoAep^caHMe MOHOMepoB aKpMJiaMMAa - 

OTCyTCTByiOT 

CoAep>KaHne MOHOMepoB 
50 MeTMJieH-6MC-aKpMJiaMMAa - OTcy tct By kjt 

YpoBeHb nepMaHraHaTHO^ oKMcnneMocTM - 
10,6 MrO/Ji 

YpoBeHb SpoMMpyeMOCTM - 0,15 MrBr/ji 

nonyHeHHbi^ MaTepMaji 6bui McnojibaoBaH 
Ann nnacTMKM noAKO)KHoK KneTMaTKM npM 
55 yAaneHMM MOpu^MH Ha jiMije. Tejib 6bui BBeAeH 
6ojibHoW C, 47 neT. OnepauMn no yAajieHWO 
MopiAMH 6wjia npoBeAeHa 20 Man 1995 r. 
BojibHan Ha6jiK)Aanacb b nocneonepai^MOHHOM 
nepMOAe b Te^eHMe 12 MecnueB c 
nepMOAnnecKMMM ocMOTpaMM pa3 b tpm Mecnua. 
BocnajiMTenbHbix m anjieprMMecKvix nsneHMfl He 

yCTaHOBJieHO . KOCMeTMHeCKMfl 30>0>eKT 

nauMem-Ka oueHMBaef KaK OMeHb xopoujmm. 
npMMep 3 

flnn nonyMeHMn rejin 6pajiM 1000 mji 

6MAMCTMJUlMpOBaHHOM* BOAbl, 06pa60TaHH0« 

3jieKTpojiM30M (icaK onwcaHO b npMMepe 1) m 
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MMetoi4evi pH 9,3, w pacTBopflnw b Hefl 80 r 
aKpunaMUfla m 2,4 r MeTMjieH-6nc-aKpnjiaMMfla. 

33T6M B MCXOflHblR paCTBOp BHOCHJ1H 0,03 T 

nepcy/iwfcaTa aMMOHH*. nonyneHHyK) cMecb 
o>nnbTpoBarui, KaK onucaHO b npuMepe 1, h b 
TOKe a30Ta paa/iMBa/in no 100 mji no 
GTeKnyiHHbiM o>naKOHaM. <t)jiaKOHbi repMeTHMHO 
ynaKOBbiBajin m noiweii^ajiM Ha kiHKy6au,MK) npn t 
60°C B TeneHne 12 MacoB, a 3aT6M noBbiujaJiM 
TeMneparypy ao 105°C m HHKy6npoBa/iM eu\e 2 
Maca. 

nojiyHeHHbifl renb cTepnnM30Banw 
aBTOicnaBMpoBaHMeM, KaK onwcaHO b npniwepe 1. 
nonyHeHHbiR MaTepaan MMe/i cne/ytomne 

4)M3MKO-XMMMHeCKMe XapaKTepHGTHKM! 

BHeuiHMM BMfl - BecuBeTHbiii renb 
noKa3arejib npejiowiJieHMfl - 1,352 
pH-8,0 

nnoTHOCTb - 1.2 t/cm 3 

Coflep>KaHMe MOHOMepoB aKpuxiawiMAa - 

OTCyTCTByiOT 

CoAepxaHne MOHOMepoB MeTM/ieH-6nc- 
aKpuxiaMiw - OTcyTCTBytoT 

YpoBeHb nepMaHraHaTHoR oKHcnfleMOCTM - 
0,2 MrO/ji 

ypOBOHb 6poMnpyeMOcrn - 0,05 NirBr/ji 
nonyneHHbifl MaTepnaxi 6biJi wcnofib30BaH 

AH« nnaCTMKM MKpOHO)KHOtf MblWLJbl. Te/ib B 

KOJiKHecTBe 1 50 r Ha oflHy Mbiwuy 
nMruiaHTupoBaH 6onbHofi C, 47 neT. Onepau,nfl 
no BBeaeHMto npeAnaraeMoro wiaTepna/ia 
npoBeAeHa 20 iwafl 1995 r. BonbHaa 
Ha6n»OAaJiacb b nocneonepaijHOHHOM nepnofle 
b TeMeHMe 12 MecflLjeB c nepnoAMMecKHMH 
ocMOTpaMM pa3 b Tpn Mecflua. HaontOAeHMe 
noKa3ano, mto BOcnajwenbHbix flaneHHH m 
OTeKOB He Ha6/noflajiocb. 

KocMBTunecKnR scfccfeeKT nau,weHTKa 
oi^eHMBaeT KaK xopown£i. 

ripMiwep 4 

Ana nonyneHMR rena 6pann 400 win 

CWAHCTWlJlHpOBaHHOfl BOAbl, o6pa6oTaHHotf 

3neKTpo/iM30M (KaK onucaHo b nprnviepe 1) m 
ViMetou^eR pH 9,5, n pacTBop*nn b Hefi 16 r 
aKpunaiwufla h 0,064 r 

MeTHJieH-6nc-aKpnjiaMkifla. 3aTeM b MCXOflHbiR 
pacTBop bhochjim 0,02 r nepcyjibc>aTa aMMOHUs 
m 1 mji 30%-hoA nepeKMCM BOAopoAa. 
noJiyneHHyio cwiecb c^HJibTpoBanw, KaK onwcaHO 
b npMMepe 1 , m b TOKe a30Ta pasjiMBa/iM no 100 
mji no CTeioiflHHbiM cf)naK0HaM. <t>naKOHbi 
repMeTHMHO ynaKOBbiBann m noMemann Ha 
MHKy6au t MK) npn t 50°C b TeneHne 16 MacoB, a 
3aTeM noBbiiuajiM TeMneparypy ao 105°C m 
MHKy6npoBann eme 2 naca. 

nojiyMeHHbfl rexib cTepnnn30BaJin 
aBTOicnaBMpoBaHMeM, KaK onvtcaHO b npMMepe 1 . 

nojiyneHHbifl MaTepwan MMen cneAytoinne 

4>M3HKO-XMMMHeCKHe XapaKTepMCTMKM! 

BHeujHMM bma - BecuBeTHbiM renb 
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(loKasaTejib npenoMneHMfl - 1 ,348 
pH-7,8 

riJlOTHOCTb - 1.0 T/CM 3 

Coflep>KaHne MOHOMepoB aKpmiaMKAQ - 

OTCyTCTByiOT 

CoflepKaHne MOHOMepoB 
MeTMJieH-6nc-aKpnnaMHAa - OTcyTCTBytoT 

ypoBeHb nepMaHraHaTHort oKMCJiweMOCTM - 
0,3 MrO/n 

ypoBeHb 6poMnpyeMocTM - 0,12 MrBr/n 
nonyHeHHbift MaTepna/1 6 bin BBefleH 

60JlbHOM UJ-OBOM, 26 J1GT., BMeCTO CMJIMKOHOBOrO . 

npoTeaa oTeMecTBeHHoro npon3BOACTBa, 
KOTopwR 3 roAa TOMy Ha3aA 6biJi ncnonb30BaH 
Ann npoBeAeHMfl nepBkNHofl nnacTmcn rpyAM n 
KOTopbiW y>Ke Mepe3 7 MecflL^eB nocne onepau,nn 
Bbi3Ban 4)n6po3 o6enx MonoMHbix >Kene3. 
Onepai^nfl no yAaneHMio cunnKOHOBbix npoT630B 
c oTKpbiToW xancynoTOMneW ki c oTcpoMeHHWM 
BBefleHneM no 180 r b Ka^yto Kene3y 
nonyseHHoro MaTepnana npoBefleHa 14.10.1995 
r. Mepe3 3 Mecjuja 6bino BBefleHO em,e no 100 r 
TaKoro >Ke rens. Bo/ibHafl Ha6nioAaeTCfl b 
nocneonepau.noHHOM nepnoA© b TeneHMe 7 
Mec$iqeB c ocMOTpaMn oahh pas b ppa Mecfli^a. 
Peu,MAMBa 4)n6po3a hot. KocMeTMHecKud 
3(})(t)eKT nauweHTKa oueHMBaer KaK xopolumm. 

TaKMM o6pa30M, npMBeAeHHbie npuMepw 
KOHKperHoro BbinonHeHMfl noAT Be p)KAa jot 
npocTOTy npeAnaraeMoro cnocooa, 
BO3M0>KH0CTb Hony^eHMfi npeAnaraeMoro 
MaTepnana m B03M0>KH0CTb era ncrionb30BaHHfl 
Anfl nnacTMKM Mflncnx TicaHefl . 

(t>opMyna M3o6peTeHnsq: 

1. Cnoco6 nonyneHMw reneo6pa3Horo 
MaTepnajia Ana nnacTHKn mafkhx TKaHeW nyT9M 
cononnMepn3ai^nn aKpi/maMHAa m 
MeTMJi-Gnc-aKpunaMHAa b boahoR AMcnepcHoH 
cpeAe b npucyTCTBun nepoKCMAHoro 
MHML^naTOpa nonnMepn3at4HM c BbiAep)KK0vi bo 
BpeMeHM peaKunoHHoPi CMecu Ann ciumbkm 
cononMMepa, oTnHHatoiuMWcfl TeM, mto 
cononMMepusai^MK) BeAyT npn MHKySamiM 
peaKUMOHHOfl cMecM npn t = 20 - 90°C b 
TeneHMe 2 - 24 h m 33T6M npn t = 100 - 105°C B 
TeneHMe 2 - 4 m, npn stom . b Ka^ecTBe 
MHHU,naT0pa cononnMepM3aL4MM 6epyT 
nepcyiibo>aT aMMOHMfl m/kjih nepeKMCb 
BOAopoAa b KonnnecTBe He oonee 0,3 Mac.%, a 
b KanecTBe boahoW cpeAbi - BOAy, noABepmyTyto 

3neKTDOJlM3y, npH MCXOAHOM COOTHOUJeHMM 

KOMnoHeHTOB aKpmiaMHAa m 

MeTMJieH-6nc-aKpvuiaMMAa 100 : 0.5 - 5,0 Mac.H. 

2. Cnocoo" no n.1, OTJinHaKni^Mi^cfl TeM, hto 
6epyT nepcyjibc|)aTa aMMOHM« b KonnnecTBe 
0,0006 - 0,03 Mac.%. 

3. Cnoco6 no n.1, OTjiMHafou^MWcfl tom, hto 
6epyT nepeKMCM BOAopoAa b KojiMMecTBe 0,1 - 
0,3 Mac.%. 
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